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•f-#(wellH »2h£*)l 71^4 ^7l^ ^sl-l- ^^^7l ifltt ^y.efl<y 

(membrane) ZL^Jl 7}<i7}£_ °)^o]Q ^ ^ zl £}-g-2f ^ ?A°}t\. 7]% 

(substrate) $H =L^H 7>^7ll- £x\ cfls. *§^tr ^ aVc^o^ o) 

H o v ^ ^Sl^-i: #o_S*l ^ $H ^^Al^lcf. ojofl ^ 

€ -f#l:£r (solvent H ^r*}*L nf^tr 4JH (sensor material)!:-!: ^ 
°fl *1 Vi3 s^*! ^Tll sr>^ ^ 3715. ^ ^eflol^- ^2}. *v ^ ol_|_ ™ o>u)B}- 

^a.efl<y ^it *iqji 5U°1 1^°1 ^l^^r# ^l^ilS. ^^Hr £.£°IH -f}-*H^ 

S. 3 

4fl*1 °iefl°l( sensor array), ^^>S(electronic nose), ^f°la.S. ^1 E-i(microheater ) , ^M.ell'y 
(membrane), °l y oM3 ^-^^1 ^(anisotropic wet etching), -fiHwell) 
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^ zl aflat H 0 Vt £ {SENSOR AND METHOD FOR MANUFACTURING THE SAME} 

£ 1 ^ 2^ #Hfl 7)^ofl c^a} ^ ol^jol ^ ^A]o] A>^s.olcf. 

£ 3-^ l ^aHH rcf^. ^a^ 7fl^^j^ ^:^£o]4. 

-£ 6 ifl^l 15tt ^H<^ ^ cf^sl- u}Ef^ ^ojt]-. 

£ 17^ 7l^ofl o^oj-i. afl^ ^ 7l^a] t}-^ A>^lo]cl-. 

£ 18^ &B)& 7^ $H ^Eflo]^- nVS-O^^l ^ o]z]]o) ^s] 
A|-^lo]cf. 

7 o V ^l ^3£r ^ S^Ei^cHl ol^ o]*flofl 7 j.^o) o.ao. «. c > 5c ^ a> 
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<*z\M*\ -g-^om- ^^i-i- 4M*Hr f^sj-Tfl ^€ 

1- ^13^ £^°1 91^-. ^^(electronic nose) ^ 7fl^o] 7 >=ui (Gardner)^] 

Gardner, J. W. and Bartlett, P. N. Electronic Noses: Principles and Applications, Oxford 
University Press Inc., New York, NY 1999, 3."°11 ^ &t}. 

7}^ 3S.n>£ziEfl^ - £-#7)1 (Gas chromatograph-mass spectrometer )sf ^^^^-i" 7>i 

-^fl^i (metal oxide gas sensor), K^. f^s}- 7}^ 4!H (surface acoustic wave gas sensor) ^ 

i^Hfe ^tiV^^-^L ^^^1]^- ^^-#1: -g-^Hl ^ ^ ^ll- $H "IMS.^ * 

-g-nfl-i- Al7l^ ^ ^dH* ^7fs^ t}<#?r ^eflols. uY^o] zV 

*r^l O]^^- JLe}<5}^ ^^flS}- ^£^121 7}^*\7\ o]6\] *\^}V\JL 

<11> ols} £ 1 ^ £ 2f #2fl7l^o]l o]^ ^^fVcf. 

<i2> £ 1^ 4e}ni 71^(110) 3H1 ^(120)^ tr * ^ -§-;*( 130) <£l -§- 
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D H1 ^91 7 i9lM)S)- ^^-#^r ^^cn^^ ^Bfl 7 ]^ofl 2]5H afl^S) AflA^ o]z])o)o) A> 

^lojcf. £ lei] ^<g:g -Mfe "M. L. Homer, M. G. Buehler, K. S. Manatt, F. Zee, J. Graf: 
Monitoring the air quality in a closed chamber using an electronic nose, in Proceedings 
of the 27th International Conference on Environmental systems, 14-17, July, 1997"°11 7l 7fl 

£H Sa^f. £ H 7l#ofl ^ 7§°- f ^flA^ 1-^(130)^1 -g-nflofl ^-6. Aj-EfloflA-l 7 }# 

(110) $H "g^AlH-S. ^ 3*1*1 711 °1 7l#oH o^ig tiV-§-o) ^ £o1 l c^^g. ^ 

*1tt ^1 7> ^ &tHir ^*ll^°l 5^. Et> #^c>l J^lJELS <M ^-^^ r 

tlHl- ^ ^ <H elH (array)7 r ^ 37]S. € Si^Hr €-*H3°l 9X^. 

S. 2^r 71^(210) ^^-(220)1- SU-8^1 i£sl*liH(photoresist)(230) 

» °1 -g-*H -f#(240)^ ^*><^ -f#(240) °H f^re^ cj-s. #Efl7l#oil 

£l^V^ *flS^ 4fl^i^ ^J°14. £ 2<^1 $\*]±= "Frank Zee, Jack W. Judy: 

Micromachined polymer-based chemical gas sensor array, sensors and actuator B 72, 
120-128, 2001"oll 7l7fl£lol oicf. £ 2°fl S.^ 7]^ ^^^14 ^51^21 # 

^(220) °fl 3*1*1*1 #7fl Sfl# ^ ^cf^ ^ O >^ol oi^ -^q. oi 7)^0]] 

^l^S SU-8 i£Hl*l^H(230)7> -g- nfl ofl 7 <Hr*l ^r* ^ ^-^1^4 ^SL^sH 

^<>1 ^ 544^ £-^ 0 l 

li^W #51*11 <>1 ^^-#ol ^flA-1 a}-§-^ ^.f ^c^lS^ §5}^ (p 0 lymer)7> ^ 

°1 ^-g-^^H #^|olol ^0. ^dl u}^ ZL ^Sl &S[7} nflo. nl^-^cf^ -^^^^ 7>*1 JL 
oinf. rt^A-l *i<g*11<2}- ^£^1^1 ^#c>l ^ #^5. A>-g-5L)^ ^A^ ^-f ^A-l l-^o] 

H t"^ -n-*l>-m ^ SItt 7l^ol £7114, ^A-l #^ol o.^Al^ ol^ 7 ] 
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*>-8-37l o^^r ^-T^oj stttf. 
<15> a. a o v^^V «fl^*>7l s$f>}°\ <&#^ 3}o_3., ^o] o)=ji^ ^ 

<ie> <£*h a. ^-^o^ _g_ nflo11 7o V^>j7 ^5H] ^ °}H*Kr $L*\ 

<17> 4-^1^ JLsL ^Q^i f£f -fM^Z} ^ ^ ^ ZL T^l^Wj-^ 

<g>S£ ^71 -f H<£*\^s\9i°-^ A o V 7l 

^ti]*V ^tieflojo] o. # ol 71^, Aj-7] ^l-o] i^ofl #x)is}ZLx} 

^ £r51S -&-7>l §1-71 7>l7l ^ 4>7l ^ #^nf 3#*H aV 7 ) ^ #^2] # 

713 ^* ^*Kr #^M- ^yl*v ^i^*vci-. 

<19> ^- t^^l 2 7}&9\ *fl 1 ^ofl #^.-g- Aj-71 tO-x^l 7] 

^ ^ i ^ofl ^y.eilo]^ *fl^>^ ^sM- 1^5^ #31 , >£7l aVE;Ml 7l^ i ^ofl 

7f^7ll- ^^*>^ #711, -£7l aV£*]] 71^-^ ^1 2 ^H^-Ei ^-71 #^-ol c^^S. 00^1 
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t!" 42: *H*#4. 

<20> o^K ^JjL^ ^4 4^4^ ^4°fl» A cH14 ^^*Vcf. 

^4, ^4 ^a]7H ^Efls. ^ £ 1^4 ^44 4-eiH>H 

^^HH ^4 44* 7>^1 ^oflTfl #^-°r SL4 O^^ -g^*>7l 4*fl ^4tt 

4. 

<21> S. 3^ ^4 *\] 1 Ufa ^0} 7 flSf4<?l ^S.°14. -g- AJJA^ ^1* O. 

^^^^^xiA^ ^y.Eflol(330)^l -f-#(310)°l ^4 te^l 71^(320), -£-#(310) 

<LH1 4*ltb 314 1-^(340), 414 -§-11(340)4 s.^ ^ oi^ ^(350) *J € 

4 #^(340)4 °^44 -fM44 44 7><l7l(360)S. $14. 

<22> -f €-(310)4 M€ *KE*fl 7l^-(320HH 0.^.(310)0] ^tfl£_ ^o^^e) 4°i- 0 -4 -r-§- 
(310)2] ti^o. ^P-Hltb ^w.5floJ (330)olcf. -M. ^<HMfe- 44 ^o] aV£31 7 ^ 

(320)-8: 4~8-*>4 -*-#■§■ , ^5fl7l#9j SU-8 SS.4*1^H* -f 

#4 ^el -g-nflofl #z>\v\ t £5L^3[°\) 44 ^. &^4fe ^^oi olcf. 

<23> *gw.efl ol(330) ^ tiV£^| 4^(320)4 #;g(340)4 ^}HS, #^-(350)-§- 

fsH -914 #^(340)S -R-oj^ ^4 ^y.5flo](330) ^ y>£^l 71^(320)°. 3. *=.*1 44 
sfss., 13a. efl oj (330)£- 1^e|o ^-til^jL, tiVi^i 71^(320)4 44^0] «>^- 

444. S£*b ^a. eH°l(330)^. ^el-g- ^44 ^ ^4^ A >444 olf^vo.^. ^ =3 oj 
44. 2fl44^ °14 ^-<>1 01^^-0.5. ^tL Ell oi ( 33 0) ^ ^j^^. ^^.nv ^ aj^^ a}.^. 
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r 



<24> ^ #3j(340)£r #*\i5}JL7.} is}±r #e^ofl u}-s}- ^ o] ig^SRr v] 

7>i<^ ^JE ^ ^(340)£- <Q%}3- insulator)^ ^£^1 (conductor ) 

<r 91^-. °1 ^£-2] ^<£^7} ^5L°\] rc)-e)- s.^ol a7 fl 

(polymer)ol^S, ^7} £51^ «>^^^ ^1^* ^l^Jl ^4. <4^i 7>^7l(360) 

<25> ^^.(350)0. Aj] a] #^(340)4 3#*H ^3H #^(340)^ #713 

^ ^tr^r. afl^(Til£Al)s»f ^-o] #^-o] H^-7> y>£^] 71 # ^ofl ^ $i 

°1 ^-f^flfe ^^"(350)2]- #3E.*fl 71^(320) A}°H ^<gnV(nl£Al)^- ^7>^^S ^«1^> 

<26> 7><l7)(360)^ ^7} <2}Jf 2] ^ofl ti>^ o>u| *>£^- -^fl A-] #^ (340)5] 

^^Ml -fi-^H?!^ tVr4. ^ 7><l7|(360)-i- ^w.efl^(330)ofl ^^a]^o. 

#^(340H1 ^Tfl ^ 9X°.v), ^Ajofl 71^(320) *1*IM- 7}- 111- ^7} 

°Xo]x]E.3. *\*m<L£. #^(340)3 -fr*]^- ^ #3 °1 9X^. 

<27> ^^-(350) Hi^ 7}<i7K360)Tr <£%}S. ^(Au), «^(Pt), <£-¥-*}MAl), #3 J=Hffl(Mo) , 

^r(Ag), TiN, *g^!(W) f ^Efl^-(Ru), o}^f-( Ir ) ^e)^(Si) ^ ^ #^-8: A>-g-*H 

*r &t}. HLtr ^^-(350) 7><*7l (360)^ cf€- a-§-(Cr) SLfe Ej-o] E}-^(Ti ) 

4 ^ ^^f #^ ^2}"^ (adhesion)* ^7>a] 71^- * Aj-g-^o^ cj^^o. 
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<28> £. 3 6fl #z\^3L*\. is}±t icj-el- >a>H 1-^(340)^ #7]^ 

gSj-Si-jl, £Sj-3 ^1^(350)# -f-*H ^83<H*lfe ^-2.3. ^-^M 

^BllS. 7>ifil fHr #*l*Rr 71-1 7l (360) <M #^(340)^1 ^r£» 

U^SMI -fj-^l^S.^, 1-^(340)01 ^£oll *}7l3 ^ol l^S^Rr ^ 

u oM*l-^ 71^* °1 H 7><l7l» ^w.5fl<?](330)o]l 7} 

<*is}7) 3]*}^ aV^^j 7f^5}^o): ^ ^sfl 7^4 ^ ^ 7>^5> 

7l ^ ^ tUfl^-§- 7><I^ ^i£ofl d)^. l^^ol c^E)^ T^^S} ^ 

< 29 > £ 4 ^ 5 ^ zi-zv ^ ^ ! ^AHlofl ^1^1- ^ellol(array)^- 

7ll«=*3<y ^ 7>l7l7l- ^*1^ ^ o g^£olcf. 

<30> i 4 ofl ^ o^eflol^ 7 fl o} ^cq ^(470)3. 5*^, A 

S. 3^1 ^dH^ -^^^>7ll ell <y(430)^- ^«l^r -f#(410)°l tiVi^l 7]% 

(420), ®*\ #^(440), ^(450) ^ 7>^7l(460)S S\ o] <&v± . 
<31> £ 5^r A o V 7l 5. 4^1 c^sllolol ol^t= SM ) _ CT£«-Jr 560 c. ^ ^.g. 

^ D l *H , S^Jl 510^ 7l^ol fl*]^ ^ ^1 tiEll^l, 520^ -fl-^l ^Al*V 

SL^Jl 530^ SL^JL 540^ *i#Sl ^(pad), .E^Jl 550 7\<£7]*\ 

<32> £ 4 ^ 5 oil g_^s] a$*\°) o]z))o)^ yj- ^ , 

^-ff-sl 1-3%= ^3ils <^ f^-<4 7>^# -^ahi ^^^v - oi^ xv^oi 



\ 
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<33> £ 6 vfl^l 15 fe- -g- 7fl 1 ^^ojl^] ^ w o >^o) ^^^7l 

<34> £ 6* , 71^(610) 3H1 ^^(620)* <§^4. 71^(610)^8: f2] 

^(polishing)* 713M w>^^|-cf . *Y^} 71^(610)^1 <%£^*\ , 7]% ^ 

#-ul^(GaAs) 71*61 &4. ^>-£^l 7l*(610)°J ^-f 7l*(610) *H w>S *I^h§- 
^711 51^ 7l^(610)# *Sfl *Iff-7> jLiMl £)£S ^lf ^*)H ^ ^(620)* ^^4. 

^^^"(620)^ ^^M: a Htt ^AS. ?H HV^arj-d-. ofl^tfl ^uVc^ 

^ 100 nmS ^€ ^ 5U4. 

< 35 > t= 7a# 71^(610)31 ^^oll fl*l# ^<3^(620) SHI ^ #^^r f^-fl- ^ 

^ #*J^r (patterning)^ ^(630) ^ 2fl^( pad) (640)1- ^t!:4. ^ 

(630)4 ^ = (640)^ &7}*\ $14. *r 9X^ €-^-°r <i» * 

£ -g-(Au) ^ o>qel- ^^-(Pt), <£-?-*l^-(Al), #e|a^(Mo) f -S-(Ag) TiN, E ^3KW), -f-31 
h-(Ru). °l^#(Ir) S^r ^el^(Si) ^°14. ^ ^ v * r 7l oi^ofl ;g<2nV( 62 o)4 

^ #^ ^ ^3}-^ (adhesion)* ^7>a1 7]^ #^ ^5L oiuf. 3*M3-g ^7>a1 ^ 

#^£r *fl» 1-^ al-(Cr) E£^ EHeHKTiH $14. ^^^* #7>Al7l^ g^s] ^1^ 5 
nmS, #^31 100 nmS ^ &4. sflE^^- Oj^lS. <*|^ *}-8-*H 

0)^.0]^ ^ 9X°.v\, 4€- Q^S- BlHH-^-H(lift-off) ^* ^l~g-*H 01^^ 01 
4. *J^(630)^ ^ ^^HH #^sl ^71^ ^ ^^-1- #*l*fei:fl A>-g-^4. 

<36> *V^ j c 7a« t25}<^ ^ #7fl*£- ^Uj^ 4# ^^.S. *r $1 

4. 3E 7b» 7l*(610)Sl °J^^1 ^^lt!- ^«3«K620) ^^f ^«^>H ^^.^ 

°J (membrane) ©1 ^-^-^ >fl>| tb ^, ^"^r ^A v ?> ^, #^-g; sflE^ 
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#^-(630) £ sfl £1(640)1- ^^tbcf. ^(630)4 *fl£.(640)fe ^713 o. 

£ 7a<Hl 2l<8*Hi7 ^-Mfe ^ ^(bulk etching)-^ *1^*1 ^ 

* ^l^H- ^^MItt ^ ^3. ^z|(bulk etching)-!: — 2-| l|— -3- 

£ 8^ 71^(610)^1 °^^M1 ^<a^ f^tH}. ^^iLS. 

(650)^1- ^>Sl-^(660)# f^^-JlS*] a^^-o] o.^ (stress)^ tfafl *}^^t°} *}&^*\ 

cf. ^^-^-(650)31- ^el^ ^Vs}-^-(660)^ -f-^1^ 1.5um2}- 300nmS ^1 ^ 

£ 91- 71^(610)^1 <U^o\] o)^)i£ ^5|-nv (660) ^4- ^ 

^ ^ ^ 1-^-1: Hi ^ (patterning)*}^ 7 ><i 71(670) ^ 7><l7l£l 3)1^(680)1- ^tri}. 

7>^7l (670)54- 7><l7l^ 5flc (680) - x\7]^0_3_ 5^. *r ^ 

^11- ^(Au) ^ o>qe} «fl^-(Pt), IH^lMAl), #eJtHffl(Mo), ^. (Ag) TiN> 
(W), ^Efl^-(Ru), c,]sl#(lr) 2i±r ^e)€-(Si) #^-8: ^^>7l ol^ofl 

^^-(660)2}- ^ #^ #£1 ^#^(adhesion)# ^7}*\7}±r #^-§: f^^- ^51 ^cf. ^aj- 
3* #7>a]7)^ oji^. s.^ al-(Cr) S^r EfolEHrCTiH ^cf. ^3}-^^- ^ 7 >Al7l^ 

■i-^^ 5 nm ^ > ^ #^Sl -HpTfl^ 100 nmS. *r £H=f. 3flB^^- ^Bfls eflig 

^* A >-§-*H °1^°1^ =r£ QtilS- e1=B-iH(lift-off) ^J-g- *>-8-*M 
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<39> je i0-°r 7><l7l(670)# $\^-$\ #e)^o] ^3_o )±3L*}7] 3]*}°) li 

^-(passivation layer )(690)^§- ^^-t}. t£ $.^(690)-£r ^v\}7\ lOOnm^ 300nm *Mol 

<40> £_ 114- #S*>^, 71^(610)21 E^ofl ig 3 ^lz|o) Alz]- D fA3S A>-g-^ #^(700)^" 

#^ v t>cf. ^ tt §^(700)£r oj^o] o] a]z| 

(anisotropic wet etching)^ 7]^ -i}z}-£}*l o>u|3r>^ ^e)€- ^r2(-^]' 0 l M- ^^]^r 7 A 
°1 tafsJ-^^l-c}. ^1^-11 JE^ ^2}-°]-o| cflet 500 nm^. 7>^ 

<4i> <= 121- #S*r^ , ^4 *l~§-3£r #^(700) ^ ^^^"(620) #<HH ^ 

<42> £ 13# #2^}^, ^(630)4 7>^7l (670)<H1 ^7]^ <^^# *>7l 31 sfljB 

(pad)(640) ^ 7V^7l^ sfl^(680)l- *«fl 7^^. 

<43> £ 141- %V^>ig ; 7l^(610)-i" ^3 -°-l-oll ^fl^Kr 7)^ *fl7i*H 

-$-§-(710)^ ^ *lcf. ^el^ 71^8: ^-fofl^, ojefls. K0H iE^r TMAH(tr i-methyl 

ammonium hydroxide)!- ^1 Zf°3 (etchant ^l-g-sH ^e)^- 71^1 -§- ^l 1 ^ w^l 
&£f. 0 H -^#(710)^ -^^ollA^j ^ ^ofl tg^cc^- a&a] &£o] 3]^]^ ^ 

* u oM*Rr 71^4 -^o] Afl^^^^ cl^l nls- ^ olTrjL 7 ]- o. ^ 

tr^f. 5£*T ^l-mOH] Sfl#SHr -f^-^ 7l^ol ^-^^1 7>^7l(670)7> -fflAj 1- 

7}^ nfl «i^ol #0^1-711 Sl£L^, 7><l7K670)7> ^^MH ^ olcf. J£ 7a 

^ 7b# #i£*l-^ ^3 ^ ^<HH £ 7a-8- ^S^H ^^-g- ^^tr ^^1 

^r, 71^(610) f^H 3-f-(710H] sfl^K^ -Sf^g-s] ^Tl^fe ^-gr ^<H1 
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^(620) f^H ^^.efl-yol] fl*]^ ^g^* *ll7i*Kr ^7>3 6.S o] 

°fl £. 7b* ^€ 3-9- 41 7lJfr(610) f^H -9-*(710W «t| 

^rfe ^Ti*]-^ ^r<8*Ma 

<44> £ 15* fe<5>^ , ^<?!*M 31 (720)1- #^(730)-8- 

^(630) $H ^^W. ^H^l 71^* 71^(610)^.5. ^-t^Itt 4lH 1^(730HH 

^ -f#(710)fil ^JlJL #-f?-7> * = 7ll S\H.S. oil- wj-^l ^ ^ 5^ ^^^1(720)* 
^^.7> ^91^1(720)^ *}^3(hard mask) ^>-§-^ wHM*H=)-. 

^-#(710)^1 ^^ofl cfl-g-*}^ -f^oi ^tguj. n>^a# 7i^ ei-^j4 

4. <«H #^(730)^ ^eflS ^^^<4 ^t^j £^-§. 4QA1 #^o] oicf. 
<4 5> £ 16 5? S- 17-°r ^ v ^*HH fil*H ^eflojo) ^ Ef^Sl A>^]o] 

cf. S^l o^M^ wv^^ ^ *}<>la3. ^A]^( m i cro machining) 2-¥ 

^ (wafer) ^ilS. sq&o_;E.3. cfl^^^H 7}^}^ ^ *l-§~8: ^# *r SU^ 

<46> t= l 8 o. ^A]ofl6fl o^}o} ' <H BJM ^ ^>^1°1^. 

43H o]z]}o) ^ 32mm x 16mm^ 37]S ^3|-7} 7>^-*H . #tfl-g- »fl e] ofl o^H s-^o] 
7Br^. 

<47>.& A^Vom Ol^o] §J ol £ cfOj:^ ^^ol 7>^«fl^ ^ xtj- 

£ ^^HH tfl* <#7]£l\ ^-gr «1W3 ^-^s^ 
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<48> a. ^ _g. Dfloll ot^j, ^^.011 rr)-e}- n. ^^o] ^ sa SU-8 

cfl^ ^aVo] 7Hr*V 4fl^# ^ Sa^Rr 

<50> l^^r 4flol3S) cfl^= ^SKr 7>^s>7fl ^S.^, AJA> 
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[^t 1 * l] 
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